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(54) INK COMPOSITION CONTAINING MODIFIED PIGMENT PARTICLE 

(57)Abstract: 

PURPOSE: To provide an ink composition with improved properties containing modified pigment 
particles as a colorant. 

CONSTITUTION: An ink composition comprising an aqueous liquid vehicle and pigment particles 
having attached to the surfaces thereof a polymerized vinyl aromatic salt. In one embodiment 
the polymerized vinyl aromatic salt is chemically grafted to the surfaces of the pigment 
particles and in another embodiment the polymerized vinyl aromatic salt is adsorbed onto the 
surfaces of the pigment particles. Preferably, the modified pigment particles have an average 
particle size of not more than about 1 micron. The ink composition is suitable for applications in 
ink jet printing processes, particularly thermal ink jet printing processes. The images generated 
with the ink composition of the present invention are sharp, water-fast and light-fast, have a 
high optical density, exhibit no feathering and can be electrically conductive. 
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Xs 1 0 0 0 -i^J 7 0 0 0R.P.M. 

KK«1.2$^D>OT (0.8 5^DX 0.6 55 

^n>, o.4 55^ax 0.2 2$^a>, o.i^^a 

>, 0.0 55^P>, #J;tfO. 0 2 55#n><BJ;5 
[0 0 3 5] *%Wtt*fc-f b7V>9-\Z 

^^«)-r>^^^», 7y^^>4 0 2 4DP, 
□ -h7>H4 0 2 4DP, ft >et>40 24D 
P, -tfDy^X4 0 24D.P.^»J->, -£0^X40 
2 4D.P. tf>^, 1fn ! y^xD.P.<xa-^cD < i:5fc'tf 
0*^X4 0 2 4ffi, if U y#7> 4 2 0 0 Jjfi, ^Dyi? 
X l 0«>U-X^©«fc5^¥fiJ® ; *^'J-P«9iffi, ^ 
K^^ffi ; ^;t-h2 5%3y h>#>K 
f& *;Wt-h 1 0 0%Zl*y b>#>FM<Dtf>\*m# 
<fctfX h^X^ETtf^ FffiV&ott:^ ; V*— :/ 

teVU^zi — 5=-^ ; 1fny^X3R3 3 5 1, 

[0 0 3 6] ^fSfPtcD-f >*|&5fctttt, ttc-f >*>*x 



(10) 1MW4-2 3 44 6 7 

y h^u >^>r >?m^m\,*fc®&\z&mfcm&%^ 

\z, -mz®9 5%Ws±(omytmiz&*7xL>* —&\z$) 
9 5%^±©i*i$tt^u, —mzwmm&fr-tx 

mi. 0~»1. 4 5^fii#Mfcy'J*3-f7 
KK-hTttl. 2-ffjl. 7 8^^g^^CDilS^«S$ 
3KU 2*>\Z. 3 0 0X#<y h/-f >^J:«)*«*#« 

Mi^ens-k^ftWisi^s^-r. its 

[0 0 3 7] 

c»B«n ia. m&m<nmm&fm<Dmm : 

>7?yt7 (^>5 2 5 Obf— X^, 3D>tfT>^r 
5*;Hfc«fci3A^ 60g), ^MJ^/^-X^l/ 

mmmhvxhmm. *uu--fx>xaj:oA#, 12 

g) £«£tfs£@7K (2 2 8g) Sr. 1 5 0 0 g<Z>l/8 
< >^ (3. 1 7 5mm) §Xr> l/XX?-W^ttt 

t>^Ptxa>/^^T;i/OV- 1) (c5U>^b 
fc#&#aiWte;toi*.a:. 7 h^-f *-fct5 3-5 5tf)V 

imT©fcin*fc«W*©fc*l 20g) , 
>^7<^i^f^40 0g (9 5%0lfX2f5) $ 
[0 0 3 8] IB, g^frttfeJ:rW»^ft«gg>gl«g : 

^3oD77XnC, 1 ATWl/fcl 1 2 gCOTJ- 
#>^7^^aHBMMHR (16g0^>^77^i: 
3. 2 g©q&/v-ts^ruw<&) i:tf-;i^#^ 

40 ffi (1 0 gtDHS^tfl. 6 g©^ / t^Mfc. 

mmfr+i. 5 7 g ) ^TD-hiCcfc^^AUfc. ^ 
fi/>xm-h^77h$tra-^>y77^ 
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V>T, #8tf&£5 5 0 OR. P.M. T 3 0$NWM>U ifcK 
5 5 O OR.P.M.ni9IBja^U -toft. 

K^itTlWW*©**** (1 6 8g)*»fc. 

[0 0 3 9] 1C. 1 >i7(Omm : iB-vm&isit&& 

(4 0g) , (K^-r v;v2 oo, o. o 8 
g) , 3. 2g®*^2 osa^^hu^A^«>'j;vit;v 

* (37.7g) san**:. ^&n/t-r>^S'&4&&«^ 

U 1/2-f >^ (1. 2 7ci) ?y^*«Afc^n>y 

#ws 5 o oR.p.M.T?i§/i>u. mm^y^^ttzy^- 

ya>U 5^^D>^<ttX35^D>C0#7^;W^— 

Lfc£^4. 1 9-fc>^?!WX (c.p.) ©»*ft3KU«:. 
[0 0 4 03 ID. Zf*)>b<DB&: 1 CTSH$IU*:< 
>^W*6483;iy^ , J>hMF (#J3 0 0X 

U >^^iS©-1' h »J y 

t-^-^jn^mjE«2-3 5U^co^;^gT 
3 o~4 2 2j?;n-cD«ia-c&^fe. yj>KyH^e» 

l o~6 oicco^t^b^o ttafrTJMT&ltoP 
£a*U Sfcfc, y xtf-'J >&<Dfth>E*1t\t±<i£ 

1 5x©«*wirci o oMaaost 

V4 zs)V2 0 0, 0. 0 8 g) . yDtTW>^U3— )V 
(4 0 g) , (32. 7 g) *3£tf3. 0 g0*^t 

h'J^A^UJWI<7x-MW[ (2 0MSS<D:*-h 

#W*R»SU 5500RPMT3 0»HfebLfc. 



(11) 4MW4-2 3 44 6 7 

& fc^-fr* H 1 9 K, i^STO. 6 g0B*& 

tww**r*-***2 o*&&3. 2 g) £«r >^2g<&4& 

C*«« 33 -f 1 CTK&-c&<fc<5fcbT 

10 3#>J7- 1 0. 7 5g<Z>**0. 0 8 4g0M^J) 

T«abTl. 9 9c.p.COttS^-r^>^S^fc. 
C^«S094) 4A. WEKPIME (WiHg>g«ET"eg)tf- 
jkSfggjggagB^ UEfh Hxrvf? 

oonii03-pP77X3fc, mBXffim A0^i:ts 

oTWL&IIWKSl 0 5 g, th'J^7-X 

(1 oiio**!. 5g) , ^5<twa 

20 Mt*U9A (7U-7^^m 2 0ml<D^S7fC 

+1. 1 8 g) *mtt. * y7-nflHf«ft«r«im 

icttiAU ^ (1 5^ro ft»u -e^> 

ph=7. 3ic^cK{b^'J^A (o. 5^e;v) mm&toZzz 
» (so. 3g) ftH^Ett, *m^yv-^<fcif^ 

3 0 0gOl®*}:M$fT, 16U ¥«b 
[0 0 4 1] 4B. 1 >^<PP$g : ±^4A-gPS$gbfc 

fls^«nm^ft«i os. 9 gi:, xfi/>^uj» 

;P (3 7. 5 g) , y^-Y >^;!/2 0 0 (0.07 5g) , * 
<fctf3. 7 5 gCD;fc*2 0 %± h U O A7^'JM^7x 

40 1 O^K^fiySlJlL^ViTS 5 0 0RPMT3 

->-a >b» i, 2 ^^□>y^;u^-T»iMb. m^- 

*«J4. 5M%*^f-r^-f>^^fco Z(D«f>?<D2 

[0 0 4 2] 4C. ajftpg)^ (DgBg : * U ^ 
^]y>X)V^— h^)VA7)l^\l Hi©3#UV- 
F 1 9 K, 0. 1 7 1 g) 2 0 

g©±iB4BT?ig«u^>^fcjta^fc. ^^n^-r> 

5^ ^7ti0. 6 5S^D>i7^M-TMt«ITt-f > 
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ZTHfX— ;WCO-6 3 0 (0.0 9g, GAF*U;g 
0^>;7JCjDAT2 5TCT?3. 1 8 c.p. ©«|g&3firf*>f 

6 a. aaagggaa : x-^y^ytrm&fmm 

7^>5 2 5 0 fcf— Xjg (6 0 g* 30>t7^5 

^t/V-, 12g) *5<fctE&f|* (2 8 3 g) 
Jfr^lr^*^ b&ffiXl 5 0 0 g^l/8-r>^ (3. 1 2 
5mm) §(DXf>i/XXf- W$ttf7 h5-T*- 

-1) ^T8^ U ^TSCfcC-fc^TWHUfc. 
^ U>^&, PS#ftf&£7 h5-f*-tf>Sl«m/8 5 
ml<Dmm*&1toXZZ.£\Z<k-DTft*lls1£. 13. 611 

[0 0 4 3] 6B. tf = jt^^^ey V-g> 2 ISPgg^ 

X)V*>MM (3. Og) , m&7k (3 0ml) , *5<fctfig 
tt**U^A (K2S2OS, 7>J-^^*^WMi, 0.7 8 

7g) ££jn^fc<, Wt&3M^yv-tf:te2 6. 211% 
Tfc^fc (SI 1 ©PSS^ig^W . E£1&£+*Hc«# 
bT*5*t»5i££iraU&. 6 ATJE^J; ^ (C U 

TSMUfc8H*H8t*£ (1 15. 5 g) iiM»*y *A 
M^Mft (3 0 g<D&@**0. 8 2 6 g®Htt*9) <h 

OTCfcj&lU&U ^ICOia^^DO^^UT^ 

y^co-ffl&aa-s^T (s&iiw&s^) ^uztt- 

ftmm* 3^P77xa Kin**:. £^ft£ff: 
* 7 0 <cic-3t g& 1 5 mmvT*<D& 1 

7 5 v 9 X£i*£. ^te^H^T-e^i&'v^bfctD 
7. 5 'SO. S^)l<O^Wtiti3 0^Amm (12.14g) £ 

jDA^etJc.fcoTiBSu^ m&m&®±{t& 5 5 0 

0RPMT3OMS^U *CD&, 

U tt»SI»H^«*^b 3 0 0nil©^e*Tfl»1R 



(12) ^4-2 34467 

22 

\zm^ftf®47. 4li%©^yY-$MtT^0, ^ 

fc^jtiDA^y v-co^47. 4fi»%j&t£»«K:Si» 

[0 0 4 4] 6C. i>^gS: x^i/>^un-;i/ 
(fca.— *£r*>K 37.5g) , ^^^Jl/200 
(0. 0 7 5g) ii^^J—m^7^ (i-bw&y 
>)>JW7x-h, 7K4> 2 0 %m&3. 7 5 g) <omm 

* 7 7. 5 g o_tse 6 b <Dm&mM>fm\zmwvtsi& s 

0 0 0 RPMT3 0#W»fcU ^<D*£, ^Ifcgfft&T 
2. 8 c.p. CD*fe&£:*rr*-r 

-tf>7?ypft^ 2 5ll^©IfI/>^'j3- 

irxo. 0 smM%(oy^^zy)V2 0 0 

£26. 2M%<&f50t::l3. Oli^OT; 
2? 3JJtTH$aL*:« £©>f>*H:2 5<CT?2. 7 5c.p.CD*ft 
&£j*U C(0-r>^©^S^>^<2:'b2>5r^<Z)|f^ 

sum 8) 8 a. w«g»g>aattwtCcfcs»-^> 

^7y^IftO» : V*>ry ^ft^c7h7>f^ 
MSar:t>7 i P-t:X*>/^-tfJl/OV- 1) 
\Z. 1 5 0 0 g©l/8-f >^ (3. 1 2 5 mm) ^Xr> 
(1 2 5 g) , X^V>^Un 
-;Kl20g), &<kzS*-tf>77y?Mn (7S< 
>5 2 5 0, 6 0g) $l0o< QfcftVtSi&Zmtt. 
30 m&%l&7 0^h<D-try^^>^T8^^^U>^U 
fco ^ViT, jiJn<O^K (19 5g) $7h7^f ICJD 

^ i u >ifi,iti$mtfim&tozmms 

ft. *<D&. f®4 57. 5 g0^f^7h7^^- 
d^maib^ (91. 5%COiR^) o 

[0045] 8B. 2mmm^&*m^ftm&<p*m = 

&&LT)l'3>Jh^<Dmfe&ZffiArz3^U7 ; 7X^ 

\z, ±bvyjuA^-x^u>7,jv^>mm (7.5 
g) , }&mm*vv& <&s,.(kmi6m* i.49g),* 

40 &im®* (1 5 0g) £jDDA& a ±IH8A^^«fc 
5tUTIW©Urc®^>^ (1 2 5g, 15g©^ 
2j?>^^^^^W) ch^S* (3 0 g) &±|B3on^ 

tyv-ig^^I^U m&&%&£ZfT)l'3>\Z& 
Zrt-i;\zJ:r)frmM%xV* »^U>i75^7 
0*CtCiDf^L, Z(DUm~^. iTo-h*^©*-^> 
^^iy^77>^^SllDA^MlC4^ra^U?to 

&7oiC7?i 5i*waiD3»u^-eut7 9y^xiaK cm 

5<7 10 3-0 Tl^rp^JO^U^o ^««»BI«TT?©»ai 
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-234467 



23 

4HHHfW£tt0>pH£4. 0 75^7. 3 fcO. 5^>Mc& 
ft*'J#A»« (9. 1 7g) ©SSJ0K:J:DWfiEU&. g$ 

*&*tt«JB*|fc*b]fc. SJ£gi**£^@* (3 0 0 
g) ■CflWLfctffclflRU 5 5O0RPMT?3O»W 

*3K«*fc^«**T«»»i»* (201. 3 g) 
*£if}£bfc. 

[0 0 4 6] 8C. <± >ZV>Wm : »«EfeX^V>^U 
n-JU (37. 5 g) , y^>f >^JP2 0 0 (0. 0 7 5 g) 
*5<fctf>fc*:J- h U W7«rUWA7z- h<0 2 0 %m 
m (3. 75g) feHMlca^Sil&fcJ^TmU 
£<D**fc«>:>< D«#bfc**S 1 00. 6 g<Z>±SB8B 

#&nM>^fi^Wl 0^WfttW.L^T5 5 
00RPMT3 0#W!fiM>b&. !»»ISW«fe<>^S 2? 
5. 05^D>a. 2 3it7n>(D&7J)\,*--?mMV 

x. 2 sx;xmfevrzti%2. 8c.p.<z>&&£3rr*<< > 

[0 0 4 7] 8 D. ««B^tt^iJIWi:*^r«-f 
^mOA^ 1. Og) £±1B©8CTaabft:5 0 

8<o4>#tznnz* #f,nM>^^i7^j^- (o. 
?&mz>o 30 

8E. j&toKP^ >&&JE : ->7>%m (ffi-7fnis7 
— 3, 4', 4". 4~ -y^h^X^ym^h^ 
tMJ^Al) (T^HUy^3*JM*J:DA*. 0. 
i 5 g) *3 o g<D±ft8nxmmisTz'i>#\zto& 

3 ^P:7 5X 3 Kl. 1 2 5 gCD±SailSfiW8 40 

(3. 7 5 gotyv-) , ^<fci;iaMK^u^A (ks» 

0a, 2 5g0if^O.9 9g) bfctft fcflP A 



2* 



ft:. *hU^/^-**V>XJPtt*— h (3.7 5 

g) ^saaaautfA (7y-?s>*jpa*M. 0.99 
g) (2 5g) *ic^r*rau<fc5fe»*fc 

>ic£D)£;tfXb/t-^bfc<Z)*>. 8 0*C 

ic4i5rajDau ^;v-i^^TP-h 

ot^T-* o»i 5^m> an&bfc. imafttt«*a 
W)7 7y#xum\zimmmi&vrcL. ph«. 93^5 
7. 3 ico. 5 ^KDTK&fb* u ^a^^^jo^j; $ mm 
vrz<o*>. afta£4fe&6 ooorpm-c4 o#m&>b 

fR«*fc»««1tTK»»ttSf (1 62. 8 g) £8S$ib 

[0 0 4 8] 9B. ± >&<Dmm. : Xfl/>^'j3-Jl/ 
(37. 5g) , ^-hU^A^OU;HJ-;P7x-h (** 

2 o^^ho^A^^u;^JW7x-h^m 7 5 g) 

iU:!**^ ->;U2 0 0 (0. 0 7 5 g) fc<Mrr*»tft 
£81. 4 g<0±E9 A©W»»«ttK:jK»b3CC3&t6lJ>o 
< ODUXTz. #V>T> *S£i£j£l O^flfMIl, 5 

5oorpmt3 o£>m&'bb&. mm-i >z 

m&®J& 5^^D>tl. 2^^P ><D&7 J J^-Ti 
iBbT--f >^Stf§£o 

c^jfiwio] ^^*iis®»^«t»*^tt^bxa 

<DSft^TM^bMttfc^7hbfc^/*7- (If- 

<BSfti&^£a!i£bfc. 2in6©flittiinAfc^»^ 
oli, fci:rXSi«b^fi(lPM»tft^<DSS&iai^-rs 

bfc. s^b^tc^bfti^/v-oa 
s% ngift b*:^ / T-cDma*s^ Kz&ttran 

Afc^e/V-OSfiTgilt) 1 0 0«r»frt^^ilCj;oT 

mimx^r^^ummmi comwftmmoi. 1 4 4 

g 1 g <D#-#>:/^y * £0. 1 4 4 g ©l^k'-JP 
[0 0 4 9] 



(»o. ) 



s^b^icj^b^y 



Igwt^bfc 



1 C 



4 8 



14. 4 
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(14) 



^W4-2 3446 7 



25 
4B 
5 
7 

9B 



44. 6 
44. 6 
35. 3 
35. 2 



13. 4 

13. 4 

14. 1 
17. 6 



CWll] 2 8 8spi ©gi*$ttS4 8>?i7 

Ffct33. 5^;Uh-C3 5U^O/t^X^T "Wt-B 

2 2 

A B CD E F 



i?D-/^X4 0 2 4DP7-r>a^> 



VUy?X4 2 0 0DP75/ya^> 
•tfPy^Xl OVU— XDPJR 



G H 



2C 


1.46 


1.41 


1.47 


1.45 


1.42 


1.43 


1.43 


1.68 


3 


1.23 


1.30 


1.25 


1.27 


1. 19 


1.23 


1.32 


1.52 


4B 


1.38 


1.41 


1.37 


1. 37 


1.40 


1.41 


1.46 


1.58 


5 


1.42 


1.43 


1.44 


1.46 


1.39 


1. 37 


1.36 


1.54 


7 


1.42 


1.40 


1.40 


1. 32 


1. 26 




1.33 




8D 


1. 39 


1.33 


1.41 


1.30 


1. 25 




1.34 


1.72 


9B 


1.31 


1.34 


1.34 


1. 35 


1. 30 




1.31 


1.68 



tn. m&mmizm*>tsi^mr>i. e scm m) x 12. 9 
cm (g$) <D^m&mvTWz. &m**-A*-&- 



iglnrtm^D*- A/cm 2 TfWLifc. TU<D&3\Z 
[0 0 5 0) 



C 



/t— F 



— /\ — H 



No.) 



oca 

/cm) 



(KG 

/cm 2 ) 



(KQ 

/cm) 



(KQ 
/cm 2 ) 



(KQ 
/cm) 



(KQ 

/cm 2 ) 



(KQ 

/cm) 



(KQ 

/cm 2 ) 



1 c 


9.3 


15.3 


14.7 


24.3 


15.5 


25.6 


60 


99 


7 


8.8 


14.6 


10.1 


16.6 


19.8 


32.6 


20.9 


24.5 


8D 


10.6 


4. 2&f 


10.1 


16.6 


27.9 


46 


26.7 


21.4 


9B 


6.3 


10.4 


9.9 


29.2 


17.1 


28.1 


31.0 


24.8 



+ : 4 cm OE) x 12. 9 cm (es) 
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(15) !ftBfl¥4-2 3 44 6 7 

27 28 
* : HJMMWS-O. 8cm <M) X 12. 9cm 
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